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PRAT I YR AR T H 3 PR TBRA LT D
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PL . B . *TIS o R4 £ W ( 2 < B &
a &) c
uy 13 0.2 pli 2.2 ] pH 3.5
Th 16.6 | 389:8 > 103 o] o)
Ac X X 0.03 140.6 o]
Ra x X ~ 1073 0.04 11.7
Table 1, HCl & Y 9. Ac+Ra.Tha |MHDEHP-ALEY

O - ZEHLRMBLIMET 3

X - BRI AKIBL-ART3

Leaching : 6N HC1l (100°c¢, 6hr)

Filtrate{Dilution : to 0.2N

Extraction : 1M HDEHP-benzene

Oreg.. I

Aq.

Ih bH Adjustment : to 4.0

|
Extraction : 1M HDEHP-benzene .

i
Back extraction : pH 2.2 solution
1

228Ra : pH 2.2 iglution (milking source)
l
F-—- Extraction : 1M HDEHP-benzene (—-—-—-—I
i
|lAq. | Org. :
L] 2285, L228AC (2123, :
T
Back extraction : 1N HC1 :
|
rg.
A T T~ -
Dowex 1x8 (100-200 mesh) Column — (212pp)
. Effluent
228AC
Fig. 1. b P N AL B

1.) T.Mitsugashira, H.Yamana and S.Suzuki
3 Vol.50-No.11l (1977), to be published
2.) W.J.McDowell, P.T.Perdue and G.N.Case

Bll. Chem. Soc.

Jpn.

J. Inorg. Nuecl. Chem. ; 38, 2127-2129,(1976)
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IR O S (mg) 204 2006 2.2 21,7 20,0
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Ca*(mg) 0.01 0.03  0.06 0.1 0.03%
St M E 0.3  0.91 0.85 0.2  0.83*
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ORUHBEEMLERANMR >V TORELHRT I B/ | EANZOBRRFIR
FsonsehY., TRMELMEY IMLER 2
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LSERER TR Y. SERAE DA T 03 B | , R - WL
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SAHBSOERR KAL, IOBRE, YL 5-C03
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( ~\
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1) T.KIMURA, K.IWASHIMA, T.ISHIMORI, and H.HAMAGUCHI, Chem. Lett., 563 (1977).
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B HEPEe BRI nD ) > Bk Pf  filtrate —--- ppt
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255, if:ﬁ%kilﬁ.%ﬁ;ﬂ'@, K'/%f\’,"fz *x| AL

9 Jﬂf& 5 e 'f’(f o b T 6'{,(/0&*\2% e b :}ft;action ;— TBP-xileZzl
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v VR TRk, i iidge
VIR, ke L, XTI CEELN Lo doe
FRHE L, BEHTRC R LA 2 S
FaReEAN LR, W1 =&, 2o, NboB
JRSE 1> RI € AA4 7 L% BB, fdliraled)
e LT % 75 %202 859, N & 22 %T
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LAIE L e B ANE, Ko B sy Bx B
To., B0 3K (G6RE) 1y o
B Nb 3Bk ¥ 3B NEE S a3, Bl
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9n HC1 + 0.0ln HF

glnion exchange column
efluent 9n HC1l + 0.1ln HF
I NH40H eluate
ppt ' INH4OH
HC1
manderic acid ppt
Zr-manderate Hy50,
S03
Zr\O\z tannic acid
S~o Nlb-tannate
\\\ szOs

~ -7 .
counting and weigh

Fig.l Procedure for 2r/Nb -95

determination.
** Starts here for seawater.



BT, ZoNb e FHEMaBifth c COTBE EIXLBE L T 2056 ) v BELH
KewNBECS 20l 2 MaBEr T o BRBI N2 5 BR LA, NS iFXK
0T €2 Re, X SO3K 1T (aS0s SRELAEL D RS ITHw ., T4 T SR FESE
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Table 1, Zirconium-95 and Niobium-95 in environmental samples.

sample (No.of analyzed) ocoellected| Zr~95(pCi/kg) |[Nb-95(pCi/kg) |ratio Nb/zr
Hirame (4) '76. 7. 0-15 (av., 5.8) {0-3 (av. 0.95) 0.16
Rarei (5)  '76.10.-'77. 1. | 1-16 (  7.8)]0-8 ( 3.4 )| 0.44
Hijiki (5) '76.11.~'77, 3. 2-23 12 ) |0-10(¢ 5.2 ) 0.43
Hirakai (7) '76.10.-'77. 1. 2-11 ( 8.1) 10-9 ( 2.8 ) 0.35
seawater (8) '76.10.~'77. 6. 0.07-0.16(0.11) 0-0.53(0.23 ) 2.06
pine needle(2) '77. 2. 959, 712 1600, 1200 1.68
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(£X#E) Fr)p5-55

1. "mEFAPsobiE, o BEE X 2 1IBEY B4 BARGTMMAR 21T 3 B8
s ERM1IIFTEFTEA L T3 k5B bk 3. SHAFEF IS T B P 7 R
FAE o BRBERF o BRIt M o EF 1m0 F | BIEAE R — B eS0T
FEE U To 3A, BELIEL L T 2978 F 0 F H4B 12 85Fx L Je i iRt o 12 g
AT 3 VIR o TREF 3 . MEY O MM MBI > O 1k sER oK
BT de s 3o TEEL L A A, X ospiiEhs & 3 A& ) A MR AT AIBE
ERAY = adode | iz &k 3PETMAEF /1 BEATA SR 4 T 352 G0 (M4 34F R
HEL s F RT3 e AKS S, LA BBERF T EF A < R LA
LAREA 2 1R FT X 81REs D 1N b G0 HAB L L, Mo UK <HTS Ao JoER A AT
3BEMEX AT 3 2, FFHAM o5 R g A B LS B X3,

2. BIERFNAFG BT HBESATE 5 & CHEEAFEBN S CHEFE K o5
F oD AT THEIR L 2o Fop 5 #5 LAy oplzEE 450" < Fser, ¥
YrFy >R o im o T ER X L FTEEAN X by~ L::/Qx%%"ﬁsﬁ’r
B o Grelro) FPHUGET (GrU-C 32, S0 crn’ W22 X QIABEPE o 2045
F o RN BEBAVBET T H S e WEREARX T DHRREEF 1.33 Mo
Tzt z 2. b keV THY, k° ’/*ﬁ,ﬂi}/]ﬁti 0.37 4 CH =7,

-3 o *2;;:,%%}&*4— 2o O T IEE K FEBRFANAED TRIGA MARK I #/&3
RPEB] o CIREUe A L B =2 » oo Ma, Na, K 12 Tk FHBIEGE L 12K
KASHE L, Fe, Co, Zn, Se, Br, Sb 122 o Tik 15 FFRIEGT L )M D2
EFE LA : :

3. WMEFEFCIARME s Table | o5 28) TH3., PK, Be XA RAL
HITUYAE < DY, o KFIGARBPKER &k - TER L2 E2<H 3. L
A ”Co Jo > oy T IE LLZ‘f«:&’Cﬁ‘“BWR Table 1. Measured nuclides, halflives,

.. . Y rays counted and y ray abundances
BEFHRGIAN SBH T f t o & F A A ,
Nuclide Halflife EY {keV) Abundance

sS4 3. _ ., Ce-144 284 4 133.4 0.11
- . ~ [
Hit g LSRG ROT A SMEE congy 3254 1454 .48
R FAFEPTALS TR L RT3 sp-125 2,71y 427.7  0.31
BB L Table 2.2/ L. 2hsd ail Be-7 53.6 & 477.6 0.10,
' Ru-103  39.8 d  497.0  0.89
o s SHNATAE 3L TAE S A o
2R % % oMo B IER X ek 55 A - Cs-137 30.0 y 661.6 0.86
EMEALT 124, Zr-95 63.3d  724.0  0.45
1) XHG o BFR B 2 eEk o B S oM wo-95 35.0 d 765.8 1.00
N . ¥ Co-58 71.3d  810.6  1.00
HaAZmoFE T I U3 1< FwL T .
< & I Mn-54 312 4 834.8  1.00
3. ThEHSHL /P78 FH o FIEIS 5.26 y 1173.1  1.00
1332.4  1.00
% 13 2 <L TuLy 3,
* 3 MFE Lod & L K-40 . 1.26x10%y 1460.7 0.11,

20 MBI T AR R 2
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LTS MR ThT B X ARAF oo 7185 o 2 BE AN K X
LB A ;#13‘ JE 3 AR AL o o B KB Y FhE s kS 12 B bk
30 MMk i k o tBEALR Y, Lotk 3REHN S PHY 2 AL L
1I£f6 < o F el 2B Ak 3,

3) BEFIEE CHAET o KT ot ¥iE o W ERE 1n &k 3 2, 1978 BV
TR ARE I 9 A 24 A o MER Ik 3 2 A AEpH<HIA, 1977
FrzN > CAS D Tz k) o7 8 oM EER =& 3 2 0AF <, MeEHFE
AR A T3 L ve LA EEFGBMEII D0 WSS Vi nBEEMRL T 3
o LA THI L IEEF o ARG M AT o R 1Z o 20 XF X SHIA, R H
RBIA S o AR B L 2 B s 0T H T D,

4) BER RGN < HEAR L 2 A B o RBP4 B s 2 0 T Table 30 2A L
Foe ST TRt EF Nt o kv m@%’?’f"-'j-’ﬁ‘:%” TXTHEH T,
e FASBE ch T oot taodH3>. Mo zd 1z > TiE%
g5 T B iR 5 a0 A, BB Lk %A o @ — AR T S
3Kz sAS,

Table ‘2. ° Concentrations of various radionuclides .in pine leaves (pCi/kg)

Sample 3 5 8 9 10 13 15
4vn  19.4(2.4) 17.4(1.5) 8.1(1.6) 19.1(1.6) 15.6(1.8) 16.3(1.9) 10.1(2.4)
6%  10.5(2.2) 9.5(1.4) 1.4(1.4) 2.0(1.2) 7.2(1.7) 0.6(1.7) 2.1(2.1)
5800 42 (6) 54(4) 24(3) 90(5) 54 (6) 74(6) 54 (5)
The  2275(115) 2205(70) 1060(70) 1665 (115) 2750(70) 2270 (105) 3060 (105)

14400 525(11)  629(10) 298(10) 1050(10) 648(10) 836(10) 678 (15)

14lce  1030(10) 1440(10) 680(10) 2045(15) 1225(15) 1985(30) 1845(15)

1370 58(3)  246(3) 85 (3) 31(3)  602(4) 43(3) 42(3)
9,r  1530(30) 1710(20)  795(20) 3905 (35) 2230(30) 2610(30) 1815 (35)

103gy 236(23)  302(10)  158(6) 274(14)  245(26)  372(22) 384 (15)
40 . 2590(55) 2205(30) 1770(35) 2400(35) 1885(35) 2240(40) 2645 (50)

* The samples were collected near Fukushima Atomic Power Station. Errors due
to counting statistics are shown in the parentheses.

Table 3. Concentrations of various elements in pine leaves (ppm)

sample 1 2 3 4 5 6 7 8 9 10 11
Na 8.8 7.2 9.6 27.9 13.8 16.6 20.8 11.6 13.6 7.9 10.9
K = = - = = = =  — —  — 3340 2180
Rb 4.6 4.4 3.5 3.4 4.4 — 4.4 4.2 — — —
Br 0.33 0.42 0.40 1.23 °0.53 0.45 0.36 0.32 0.92 0.76 0.92
M 94 140 116 180 221 349 68 68 113 45 151
Fe 16 19 22 58 13 47 25 14 — — —
co 0.37 0.34 0.34 0.43 0.30 0.45 0.28 0.31 — — —
zn 11 12 12 19 11 16 12 14 18 34 31
Se 0.36 0.32 0.31 0.35 0.34 0.18 0.46 0.51 — — —

“ sb —  0.10 0.05 0.09 0.05 0.07 0.14 0.10 0.14 0.19 0.07
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JEBRITHT 3 Cm o MOAKARE EEMISK = & VAFRT 52 caila .

2. F

FL—HE80CmIZTMT.RT2 A SRAUPHIBBET L THR LT 242, 243,
A CMEA AYRIBET Am, Pu a7 7% )4 FRE, & & vID B4R
o 5%@&7@%’&(;1‘:“ LtosBRunt,

SBER R GAMIBL LTHDEHP o MILI Y 3 RIZAXH VIRR, Kie L
BERESARER VR, HDEHP 38ARE BRI 3535 1% - < ¢, &
IERLEERE NS 1ZZME TR c BB T,

TR E PIOKA B ok 5 & SEMEBRBIE &1 T CME HDEHP M2 0
& MRRICEITSY N ER T, SRIMEBRISEEIN: 51T 5Cm oD KHBEH &
AN 2. TR AN, KFBrt 10ml 3O 50 ml a0~ F13ERY Yo —
h - THEF R 2 TIRES LR, S 2 ml FORERE =AM FL, Nal
YUFL~-Ya VNI UIIRE s T2 Cmoo VIEEHECR BT, DB ERE
L. 2 0fEn 5 CmaolOKHBREIERETC -,

3.8 B

AR AR = & o BIRHIGAERR, T h 5 Cm o DB otk & S sFARGM,
MLLVBBRPOHDEHPEEMRSGM, & &0 pHRBMEEAAEHEER, Cnix
IRe SEFRN 100 PR TEIFHE L, NRLCFFRES YHDEHPEEH X
CpHaIRAILT LB L e P, , HDEHPRERRED < —4:28
Ao THBRT 0T, SHIVIHBEFHAX DX KS> REC L e TS 3,

Cm3 @ + 3(HA)M 2w = CmHiAcw * 3H" @)

HDEHP1: & 5 Cm o>BIERRIESIBRALE 0 T, SizjoDAE o EC 2 V15
ZRET CothBERREIT- Ry FILIVBRPOHDEHPEES 5 x | 07M
E—RILTHE, KIBoPHE3 D 543 TRICT L THBN o I EFRAT: ¢
135, JodhR (Reg D v pH) 0lBI 2 .40 BERET Y, IR

IRENBNECRD I EnIBMENRESMTE, FUbEKBopHNE<CTIBIIMN

DI DTOH s AHFTCNIL s TIXITIIL
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TBHEP O RAWETICE R LT IR, 2 aBEECm o kRitEa > 51k EMe
ToNTE, EANBERERELTILIL L RERIZ oL BELDL LTS
B, SoMRER TR LRI RS, MTo L ensieRo ., BRMEEMEC (p
HrEC) T3 ECm oREE 2BINT 5. BB » T v 2o ABLD I
AR € S SR e 3 21800 7 5 SMKIE 1E L B HRRISHT 5o IETROHE
RoA )14l YREBECLIRE L, S apRkKBT HaBME (5 pH) Az
EMELCFT < H, L
LofER, ¥ pH'E
<I3 %13 IRE B » A
Taremns, 2alls 3
1L Cm o YDIKD BEFEE AR o
B, Cm (OFDOT™ 12 2+ %
BTN EEBXSH B, 7
So&xS RRIETTE ' e o)
NOKMEREE Bk ® 3 L 1
LRTIG LT, IS
BRI SEARHE O
HEHO1T AL RN,
RaBELERE, —B o _ | g
CmBERS C RAKNE —
ERVWTTETE RIRE /
S URMGRME b g -2t ?
175 CcORENN T VIR o]
54, METREAZ £ 98
O%RMURNT—HIT B L -3
ML, e 2 aRGTH ' /
BLCD o p RT3 538 -4
ARERNIRT KD, 1 1 L I :
B & Y phfGI S4B pO R R 2 3 L 5 6
XA S < I, T <KI0OK
88 o LB ANIR b AL T P H
HLEtHln. o mﬁﬁ‘i Fig.1l Variation of log D for Cm(it} as a function
X OMADERRELE Ko o oy
I=. ¥ R_RftoisiEe ol
BRI 1T T2o

Aqueous phase : HClOu + LiClOu , = 0.01

4

Organic phase : 2%10° M HDEHP in hexane

S BR
1 8k, MEH,RIR, F 20 B IEUCEIERA , 1a11(1976)

2) D.P.Peppard, J.R.Ferraro, G.W.Mason, J.Inorg.Nucl.Chem., T , 231(1958)
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3B09 HFHBE LD M- —BFOERT R0FEKE0 R
(BEx3E) of%x— \3B kL & TBEX

(8 B) nrrreRu=YnaoBBREurvwT, 2L BERBBNE
FOWEIMEERR L > WIHELTEE N, WEACHE LLLS L PF Y VBB
ICEFRREALEEHRZC S - TAS ) B0 R AR ERH 0GR 745
thid ) Roe=v oo B HiEc>wT o ER B Sk i, BEARRER DT
PEBMEE A VERBLOTHI 2 AFB IR0 T, S I TR TR
WHHEE L LT o= 4 BERER > x< X iov T B HEoRER IR
H, PL——ELEHNB IR VTEBIBFEERS X T 3BEH B o K
D=0t BERKOBEXFOSRE o THRET 2,

(R BR) —2%o"BLONHNGEE) & —RAEE 0 24V o wslic #5355 Uz
-CCly) TR L, EXRROAHEBREFREAY L &, Yo iml. LHe opHikt
12 10ml OBBEERFABR IR - P RBHIIBREE BRI
WS RIHRIIG o FEME, S Sooul. IR LTt o L8R L, FHELL (D)
ERkoi, ko4 ArBEEE R E 3P L, SRIMRINH
KHEowTpHERlELE, HEEHErAUEK B - BEFa T TRIF
GHETEevwid Mookt HHLE, (h YT xomyrsiEELE
ILETX a3 R > LHA L, :

(HRECER] cxvzomksBREE B+ mH0 == Bilotf, +mH'

HE WSS v 04EHRER BLOHS, + R =BiR. + moH (R1t3%v>5%k)
2O, HEFRTEO TR MG oo BRLy o (BiRedey (L )
%Y, Biloyie- < T CBicoHSs, "%, (HR T,

0o D = fog Kex + nlog(HR)eyy + (n-miph  £15 3. =2 TpHt —RegSHHo
SBE ERACTERIE, Lo liRDy C5E T3 Loy D O 7200 b A SHEE n Kb 5 nith
BAVEHEBIR. 0BAF D3, FEREREE-ReBRSKMBoph s Ei0IE
MAF, B LTpH x LD ¥ 0 B 25 (=m0 W & S ER T 20 EBALSE
Bi(oH)m" O K8 S5 M3,

BOREEREEENTorxs v THha, .
() FERPHBRT RT3 2 5850 —— KAF B AT oo o v
BB (IMHU0) = 5 T AT E T3 47 538512
(1M(H,N2)CLOg, pH=3.80) T 205BTE R T, MTT
AToREopr SHME 255 LK, S
(2) ERIRBE OB w7t F 3PE — 27 X%

c YT -oREtE 2 sm AR LERR EEtOH pe?
Brgonyr, t, ShiEPcr i REEFI G, L34

TABLE 1

Mrount oF Casrier

1N 6CY, SoLuTron Loc D
[L})

0.9 x 1077

[ R S IR
NWNE b o
RMRE RBRER KERN

Aqueous Phase: 1M HC10,

GE2 WOEE3Y - NTHR BIL - FABE BTE P i
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BUARF THERR AT Y0 BENJg UL oM v SYEFT Lo X 25
M3, (TABLE {4 28)

(3) YHYVBEoFRLEIT
TH3BE — Fie1 Fru2n
Bomd &5y, kBB wEL
(IMHCLO4) & & wibBEHE (1M (4, 0)
CLog, pH=3.80)®i§/§®b}EHRJW} E}
o LlyDiexF 3 770y FxfTnt

s o ERBFRHI ¥ Kp :
M3, Loy haSibRics ot
RO BAELE R RIEI ¢ ¥ )
v E r 113 9B RtE L
7{@1“35 SrERLTWS,
4) *FSFBEoFREEETTIHEY — Flg3 o) "
R o pHEE Lo 1M HNCLOSER T —RABE 0T | T i
R AVEV VBRI oW TERRES S B, TR 0 LyD o0 THE CoRERTRATION o Drarzons i e

ORGANIC PHASE
aq, phase: 1M {R,Na}C10, . pH = 3.80

DRILETLE, 4t u(legD-LoglHRy) 2 ¢ > R o 15, e
FTAToOHEET S SR 1 oYY YEE R TR
RT3 RATHRERS TS5, Ens Bond L >k, pH<2 oBgtEo Buig

2 2

Los D

BTRMEIZ0 72y L THEI A, EX XA 3EaBI k¥ B v LT
BLTuwud 2erhmnid, -—-‘)j‘PH >3.5 o PfE iR ISR TR EN O & G Y

E 27 REE LAt 0P (BLOH); , BIOOH AY) ¥ LTHREL, IhSa w[H
AR TR 22 L7 14804 F > Biot ¥
o tTWwd2 2t h AR, 28B0% A
FTroRfEEO>vwTF, SRoRBRIER
NS IEHIR IR uR, TRz LT LA 1
T4oBRERBEEF VIO LB bR,
(5) WBIEEEE T AE o B tb =T
L — BENEV 5345, FEEC
R —RAEEEWTE LT, otk
BLlreTtlweEzs,

MENSE NS R § 3 AHAREE R
zt. |
28 It HEARTEL T (R of

B+ 3H,Dz = RBi(HDz); + 3H?
SHHR ERI T X .

BLOY + 3H,Dz = Bi(HD2)s +H* + Ha0 o !
PH>35 abts § 7 0 A8k 1 e+

BLO (OH)+ 3H, Dz = Bi(HDz); + 2H,0

2
|
!

Lo B - Lackiyz BBy,

az.eous prase: 191¥ M2,
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